Aims. We present an analysis of FLAMES-Giraffe spectra for several bright giants in NGC 6441, to investigate the presence and extent of the Na-O anticorrelation in this anomalous globular cluster.
INTRODUCTION
Extensive studies by several groups during the last decades have shown that globular clusters (GCs) have a peculiar pattern in their chemical abundances. While they generally are very homogeneous insofar Fe-peak elements are concerned, they very often (possibly always) exhibit large star-to-star variations in the abundances of the light elements (see Gratton et al. 2004 ). The most prominent feature is the presence of anticorrelations between the abundances of various elements: C and N, Na and O, Mg and Al. These anticorrelations are attributed to the presence at the stellar surfaces of a fraction of the GC stars of material which has been processed by H burning at temperatures of a few tens million K. At this temperature, H-burning occurs through the CNO cycle, so that the abundance pattern of these elements is shifted toward the equilibrium values, which means enhanced N and depleted C and O abundances. At the same temperatures, proton captures on Ne and Mg produce large amounts of Na and Al (Denissenkov and Denissenkova 1990; Langer et al. O-poor stars. Values of ∆Y∼0.15 have been recently suggested to justify the observed sequences in NGC 2808 (D'Antona et al. 2005 ). While such a difference in the He-content should have small impact on the colors and magnitudes of stars up to the tip of the red giant branch (RGB hereafter), a large impact is expected on the colors of the horizontal branch (HB) stars: He-rich stars should be less massive by about 0.05 M ⊙ . In the case of GCs of intermediate metallicity ([Fe/H]∼ −1.5), the expectation is then that the progeny of He-rich, Na-rich, O-poor RGB stars should reside on the blue part of the HB (i.e. bluer than the RR Lyrae instability strip), while the progeny of the "normal" He-poor, Na-poor, O-rich stars would fall within or redward of the instability strip. When comparing different clusters, the actual pattern may be more complicated, since small age differences of ∼ 2 − 3 Gyr may also cause different mean colors for the HB stars. However, within a single cluster it is expected that there should be a correlation between the distribution of masses (i.e. colors) of the HB-stars and the distribution of Na and O abundances. Note that star-to-star variable mass loss is a possibility, possibly fudging the correlation.
In this respect, GCs of high metallicity are of great interest. In the scenario devised by D' Antona & Caloi (2001) the He-poor, O-rich, Na-poor stars should lie on the blue side of the RR Lyrae instability strip; i.e. these clusters should have a red HB. However, if the cluster age is large, He-rich, O-poor, Na-rich stars might fall within the instability strip or even be bluer than that, while in somewhat younger clusters, even He-rich stars would be on the red HB. Several metal-rich GCs, including the archetypes 47 Tuc and M71, indeed show short red HBs, even though they also exhibit a clear O-Na anticorrelation. However, they are probably about 2 Gyrs younger than the oldest GCs (see Rosenberg 1999; Gratton et al. 2003a; De Angeli et al. 2005) . There are however two other metal-rich GCs (NGC6388 and NGC 6441) which show very different HBs: while most of the stars still lie on the blue side of the HB, both clusters have a large population of blue HB stars (Rich et al. 1997) . It is very tempting to correlate this feature with the presence of He-rich stars, that could also explain the fact that the blue HB is brighter than the red HB (Sweigart & Catelan 1998) , coupled with a rather old age 1 . Age determinations for these clusters require analyses of deep color-magnitude diagrams (CMDs hereafter), and it is complicated by the fact that both are projected toward the central regions of our Galaxy, so that they are severely contaminated by field stars and affected by large and variable interstellar absorption. On the other hand, it would be extremely interesting to study the Na-O anticorrelation in these clusters.
To check if the scenario by D'Antona & Caloi is acceptable, we have undertaken an extensive study of the O-Na anticorrelation in several GCs, with the purpose of determining as accurately as possible the distribution of stars along this anticorrelation. We expect that this distribution reflects a distribution in He abundances, hence in masses for RGB and HB stars. In this study we exploit the possibility to obtain high resolution spectra for large number of stars offered by the FLAMES multifibre facility at VLT-UT2 (Pasquini et al. 2002) . With FLAMES, we may simultaneously obtain spectra of moderately high resolution (R ∼ 23, 000) for more than a hundred stars using the Giraffe spectrograph, and higher resolution spectra (R ∼ 45, 000) with larger spectral coverage of up to 8 stars with the UVES spectrograph. This instrument is then ideal for the present purposes. Early results from this survey, concerning the intermediate metal-poor clusters NGC 2808 and NGC 6752, were already presented by Carretta et al. (2006a and 2006b) : the distributions of ONa abundances derived for these two clusters closely match the distributions of stars along the HB. However, more data are clearly needed before sound conclusions can be drawn. We included in our survey also NGC 6388 and NGC 6441. The results from the UVES spectra of the latter were presented in Gratton et al. (2006, hereinafter Paper II) : NGC 6441 is metal rich ([Fe/H]=−0.39±0.02±0.04), and overabundant in the α−elements. We also found that one of the five stars member of the cluster has Na and O abundances distinctly different (respectively higher and lower for Na and O) from the remaining four. In the present paper,
we present the analysis of the Giraffe spectra. While these spectra have lower resolution and cover narrower spectral ranges than those obtained with UVES, the much larger number of stars observed gives the opportunity of a better discussion of the distribution of stars along the O-Na anticorrelation. Unluckily, the large number of contaminating field stars (which could not be excluded a priori due to the lack of an appropriate membership study before our observations were carried out) limited the observed sample to a total of 25 stars which are bona fide members of NGC 6441 that we combined with the five bona fide members observed with UVES. While this is not enough for a detailed comparison like that performed by Carretta et al. (2006a and 2006b) for the much easier clusters NGC 2808
and NGC 6752, it is still enough to give a first sketch of the distribution.
This paper is organized as follows: in Section 2 we describe the observational data.
In Section 3 we discuss the radial velocities and the cluster membership. In Section 4 we present the abundance analysis for the stars found to be members of the cluster, in Section 5 we discuss our results and we compare the abundance distributions with other cluster
properties. In Section 6 we comment about one particular star member of NGC 6441, that belongs to the class of Ba-rich stars, quite rare among GCs. Finally, conclusions are drawn in Section 7.
OBSERVATIONS AND DATA REDUCTION
Observations of NGC 6441 are described in detail in Paper II; we give here only a few details relevant for the present purposes. Observations were done with two Giraffe setups, the high-resolution gratings HR11 (centered at 5728Å) and HR13 (centered at 6273Å) to measure the Na doublets at 5682-88Å and 6154-6160Å, and the [OI] forbidden lines at 6300, 6363Å, respectively. Resolution at the center of spectra is R=24200 (for HR11) and R=22500 (for HR13). We have a total exposure time of 15900 second for HR11 and 10600 second for HR13: the latter were however obtained in better observing conditions, so that the spectra obtained with HR13 were of higher S/N.
Our targets were selected among isolated RGB stars, using the photometry described in Paper II. Criteria used to select the stars are described at length in Paper II. Not all the stars were observed with both gratings; on a grand total of 127 stars (25 cluster members:
see below for the adopted membership criteria), we have 97 objects (15 cluster members) with spectra for both gratings, 19 (1 cluster member) with only HR11 observations, and 21
(9 cluster members) with only HR13 observations. Since the Na doublet at 6154-60Å falls into the spectral range covered by HR13, we could measure Na abundances for all target stars, whereas we could expect to measure O abundances only up to a maximum of 118 stars (24 cluster members). Table 1 lists information about the two pointings. Table 2 gives details on the main parameters for the member stars (see next Section for the adopted membership criteria). Star designations are according to the photometry described in Paper II, from which photometric data were also taken. Coordinates (at J2000 equinox) are from our astrometry; distances from the cluster center were obtained considering the nominal position given by Harris (1996) . The signal-to-noise ratios S/N were estimated from the pixel-to-pixel scatter in spectral regions relatively free from absorption lines;however, since spectral regions truly free from absorption features are virtually nonexistent in these spectra, we adopted this method after dividing each spectrum by an average spectrum obtained summing the spectra of all stars members of the cluster. The V , V − I. CMD of our sample is shown in Figure 1 with overimposed an appropriate isochrone We used the 1-d, wavelength calibrated spectra as reduced by the dedicated Giraffe pipeline (BLDRS v0.5.3 , written at the Geneva Observatory, see http://girlbirds.sourceforge.net). The radial velocities (RVs) have been measured by the Giraffe pipeline, which performs a cross-correlation using an appropriate synthetic spectrum as a template. The typical errors on these measurements are around 0.3-0.5 km/s.
Further analysis was done with IRAF 2 . We subtracted the background using 8 fibers dedicated to the sky, rectified the spectra, corrected for contamination by telluric features in the HR13 spectra using the task TELLURIC and shifted all the spectra to zero RV before summing all individual spectra for each stars. 
CLUSTER MEMBERSHIP
In order to properly define membership to the cluster, we first defined a parameter p = (Dist/300) 2 + ((RV − 21.0)/12.5) 2 , where Dist is the projected distance from the cluster center (in arcsec), and RV is the radial velocity in km s −1 , p represents the distance of each star from the cluster center mean position in the Dist − RV plane, roughly expressed in units of standard deviation of the distributions. Note that according to Harris (1996) the tidal radius of NGC 6441 is about 467 arcsec, and the average radial velocity is +16.4 ± 1.2 km s −1 ; however the final values we adopted for the average radial velocity and its scatter were iteratively obtained from the average and r.m.s. scatter of the probable members identified in our sample. p is obviously related to the probability that a star is a member of the cluster. Assuming uniform distributions in both position and RVs (for this last, over the range ±190 km s −1 from the mean cluster velocity, corresponding to the observed spread in RVs), we would expect 0.46 field stars with p < 1, 3.24 with 1 < p < 2, 6.39 with 2 < p < 3, and 3.70 with 3 < p < 4 3 , while the observed numbers in these bins are 8, 18, 14, and 3 (where we included also stars observed with UVES): the excess of objects around the cluster position in the Dist − RV plane is obvious. These numbers suggest that membership probability based on these criteria alone is ∼ 94% for p < 1, ∼ 82% for 1 < p < 2, about a half for 2 < p < 3, and smaller for larger values of p.
Combining this datum with metallicity we may improve separation of likely members from field stars, of course with some risk of biasing the metallicity distribution. We then exam- we removed from the sample 1 star out of 8 with p < 1, 4 stars out of 18 with 1 < p < 2, and 5 stars out of 14 with 2 < p < 3, in quite good agreement with the expected number of field stars. All stars with p < 2.5 removed from the sample of likely members are much more metal rich than the cluster average; the field stars have a mean metallicity around
There might be some additional members of NGC 6441: this is suggested by the height of the peak in the radial velocity distribution around the cluster mean velocity ( Figure 3 ). However, their membership being doubtful, we prefer not to use them in our analysis. Note that all stars considered members or probable members of NGC 6441 in Paper II would be considered members, and all those considered as field stars would be field stars according to the criteria of the present paper 5 .
The average radial velocity that we obtained from our 25 confirmed members is 21.0 ± 2.5 km s −1 , with a star-to-star r.m.s. scatter of 12.5 km s −1 . If we add the five stars 4 As noticed in Paper II, most of the field stars should belong to the bulge. The line of sight toward NGC 6441 passes at about 1.1 kpc from the cluster center. However, the field star average metallicity might be biased by the selection procedure adopted, and should not be taken as representative of the bulge metal abundance in the direction toward NGC 6441. 5 The list of stars not members of NGC 6441 can be obtained upon request from the authors. members of the cluster observed in Paper II, the average radial velocity is the same, and the r.m.s. scatter increases to 13.2 km s −1 . The observed radial velocity scatter, although quite large, is not surprising for this cluster, which is known to have a very large central velocity dispersion (see e.g. Illingworth 1979 , Dubath et al. 1997 ) The observed mean radial velocity value is slightly larger than that given by Harris (1996) ; this might be due to some 
ABUNDANCE ANALYSIS

Equivalent Widths
The equivalent widths (EWs) were measured using the ROSA code (Gratton, private communication; see Table 3 Table 2 are the r.m.s. of residuals around a best fit line, after eliminating a few outliers. These errors may be slightly overestimated, due to real star-to-star differences. They are roughly reproduced by the formula σ(EW)∼ 416/(S/N ) mÅ. Considering the resolution and sampling of the spectra, the errors in the EWs are about 1.3 times larger than expectations based on photon noise statistics (Cayrel 1988 -considering that we used only the inner part of the profile when deriving the equivalent widths), showing that a significant contribution to errors is due to uncertainties in the correct positioning of the continuum level; the observed errors could be justified by errors of slightly less than 1% in the estimate of the correct continuum level.
Tests on possible systematic errors in the EWs may be done by comparing them with those from other data sets. We could perform this analysis for two stars (#6003734 and #7004329) having both UVES and Giraffe spectra (taken on different observing set ups).
Both stars are not members of NGC 6441. On average the EWs measured on the Giraffe spectra are larger than those measured on the UVES spectra by 0.3 ± 1.6 mÅ, with an r.m.s. scatter of 14.5 mÅ (see Figure 4 for a graphical comparison). The regression line through the points in this figure is EW(GIRAFFE)=(0.84±0.03) EW(UVES)+ ( 16± 12) mÅ. While the scatter agrees with expected errors on both sets of EWs, the regression line suggests that the EWs in the GIRAFFE spectra can be overestimated for the weaker lines and underestimated for the strong ones. However, we deem this result too uncertain to apply any systematic correction to the present EWs. The impact of this potential error on the derived abundances will be commented later on in the text. 
Atmospheric Parameters
We performed a standard line analysis on the equivalent widths measured on our spectra, using model atmospheres extracted by interpolation from the grid by Kurucz (1992; models with the overshooting option switched off). Atmospheric parameters defining these model atmospheres were obtained as follows.
Whenever possible, effective temperatures were derived from a calibration of K magnitudes, drawn from the 2MASS catalog (Skrutskie et al. 2006 ). The idea is quite simple: our purpose is to derive the most accurate temperatures from individual stars in a case where the dominant source of error for temperatures derived from photometry is differential reddening. We may accept a scale error (that is a zero point error common to all stars), but we wish to reduce the star-to-star error. K magnitudes are much less affected by reddening than V − K colors. Hence, if the dominant source of error is differential reddening, the best solution would be to have a relation where we enter K magnitudes and retrieve the corresponding T eff values. This is possible in a cluster insofar we may assume that there is a unique relation between luminosity and effective temperature, which is a reasonable assumption along the RGB if all cluster stars have the same metallicity (see below).
In principle, we would need a different K − T eff relation for each star, because of differential reddening; however, this individual K − T eff relation is very close to the average one over all cluster stars, because the impact of differential reddening on K magnitudes is very limited. In fact, roughly speaking, A(K) = 0.4 E(B − V ), hence for a differential reddening r.m.s. of 0.05 mag (Layden et al. 1999; Pritzl et al. 2001) , the different K − T eff relations differ from the average one by some 0.02 mag r.m.s.; since the slope of the K −T eff relation is 332 K/mag, the errors made by adopting a unique average relation rather than one appropriate for each star is 0.02 × 332 = 7 K. The internal errors in the temperatures of individual stars are actually larger, because the photometric errors in the 2MASS K magnitudes (∼ 0.03 mag) should also be taken into account: they cause an error of about 10 K in the adopted temperatures. While the two errors should be summed in quadrature, we conservatively simply added them and attribute an internal error of ±17 K to the individual T eff 's.
The problem of deriving accurate temperatures then reduces to the derivation of the average K − T eff relation for the cluster. This is obtained by fitting a straight line through
For a few stars lacking of the 2MASS photometric data we inferred the K magnitudes by deriving the (V − K) color from our (V − I) colors. The mean relation is (V − K)= 0.479 + 1.952 (V − I), derived from more than 250 stars spanning over 4 magnitudes in (V − K) colors; the r.m.s. scatter around this mean relation is of 0.098 mag in (V − K).
We could derive consistent temperatures also for these stars; in this case the error bars are larger (about 40 K), since errors in their K magnitudes are of about 0.1 mag.
We may compare these temperatures derived from colors with those that we could deduce from excitation equilibrium for Fe I lines. We found that temperatures derived from Fe I excitation equilibrium are lower by 41 ± 29 K, with an r.m.s. scatter for individual stars of 145 K on average. This small difference can be attributed to several causes (errors in the adopted temperature scale, inadequacies of the adopted model atmospheres, etc.).
6 The rms scatter around this straight line is of about 80 K, which is consistent with a dispersion of 0.06 mag in the reddening values, to be compared with the 0.05 mag proposed by Layden et al. (1999) and Pritzl et al. (2001) , on a much larger number of stars., and it is obviously valid only for that cluster. Each individual T eff (V − K) is the temperature for each star derived from the V − K color, de-reddened adopting the average cluster reddening (the value we adopted is E(B−V ) = 0.49, which is the average value between various literature determinations; see Paper II for a discussion; this was transformed into E(V −K) using the formula E(V −K) = 2.75 E(B −V ), Cardelli et al. 1989) , and using the calibration by Alonso et al. (1999;  we adopted the same average metal abundance for all stars when using Alonso et al. formulas); the uncertainty in this average value translates into a scale error, that is much larger than the error for the individual stars because in this case we have to use the V − K color: since the mean interstellar reddening toward NGC6441 is uncertain by about 0.05 mag in E(B − V ), that is 0.13 mag in E(V − K), and the slope of the T eff (V − K) relation is 488 K/mag, the zero point of our T eff scale has an uncertainty of at least ±67 K. Note that there should also be an additional statistical contribution, related to the spread of differential reddening and the number of stars used, but this is practically negligible.
This error bar does not include possible errors in the Alonso et al. (1999) calibration. We will not consider here this last error, since we intend to adopt the Alonso et al. calibration throughout the whole present series of papers.
Practically, a complication in this approach is that there are many field interlopers. Luckily, radial velocities and positions can be used to eliminate most of them. The relations we used are based on the bona fide cluster members alone.
As mentioned above, a basic assumption behind this approach is that the intrinsic width of the RGB of the cluster is negligible: this implies that all stars share the same metal abundance. A consistency check can be obtained a posteriori, looking at the spread in metal abundances. We indeed found that the scatter in metallicities among cluster members is consistent with expectations based on internal errors alone. Hence we have no reason to think that there is a real spread in metal abundances among the stars of NGC6441.
On the whole we do not deem this difference as important. On the other hand, the fair agreement between temperatures from colors and spectra supports the assumed reddening (actually the best guess would be for a value of E(B − V ) = 0.459 ± 0.022, slightly lower than the value adopted here).
Surface gravities were obtained from the location of the stars in the CMD. This procedure requires assumptions about the distance modulus (we adopted (m − M ) V = 16.33 from Harris 1996 for the cluster members), the bolometric corrections (from Alonso et al. 1999) , and the masses (we assumed a mass of 0.9 M ⊙ , close to the value given by isochrone fitting). Uncertainties in these gravities are small for cluster stars ( Finally, model metal abundances were set in agreement with the average derived Fe abundance. The adopted model atmosphere parameters are listed in Table 4 . Table 4 . Reference solar abundances are as in Gratton et al. (2003b) . Throughout our analysis, we use the same line parameters discussed in Gratton et al. (2003b) ; in particular, collisional damping was considered using updated constants from Barklem et al. (2000) . Table 5 lists the impact of various uncertainties on the derived abundances for the elements considered in our analysis. Variations in parameters of the model atmospheres were obtained by changing each of the parameters at a time for star #7006354, assumed to be representative of all the stars considered in this paper.
Fe Abundances
Individual [Fe/H] values are listed in
The first three rows of the table give the variation of the parameter used to estimate sensitivities, the internal (star-to-star) errors, and the systematic errors (common to all stars) in each parameter. The second column gives the average number of lines n used for they generally agree on a high metal abundance for this cluster.
It should be noted that the observed star-to-star scatter in Fe abundance is actually smaller than the estimate of the random errors. Hence, present data, from a wider sample than considered in Paper II, do not support the existence of a metal abundance spread in NGC 6441. Notably, there is no possible member of NGC 6441 that is significantly more metal-poor than the average abundance for the cluster. About 12% of the horizontal branch stars in NGC 6441 are on the blue side of the RR Lyrae instability strip, and an additional 4% are close to or within the instability strip (see Section 5 for a description of how we estimated these fractions): it could be claimed that these stars belong to a more metal-poor population. Clementini et al. (2005) have shown that the mean metallicity of the RR Lyrae of NGC 6441 is high, close to the mean value for the cluster. We may add here that the lack of any star more metal-poor than [Fe/H]=−0.6 in our sample of bona fide members of NGC 6441 (30 stars if we include also the stars observed with UVES) excludes at the 99% level of confidence the existence of a population of metal-poor stars as large as 16% of the cluster population (the total number of HB stars bluer than red HB). We may also exclude at 97% level of confidence a metal poor population accounting for 12% of the stars, that is the fraction of blue HB stars over the total number of HB stars. While a small population of metal-poor stars, enough to justify the population of blue horizontal branch stars, may still be present in the cluster, it is clear that at least the cluster RR Lyrae must result from the evolution of stars with the typical abundance found for NGC 6441. We conclude that very likely the anomalous HB and the spread in color of the RGB of NGC 6441 are not related to a spread of abundance for the heavy elements. While the first is probably a manifestation of the second parameter problem, the second is likely due only to differential reddening and extensive contamination by field (bulge) stars. Table 6 lists the average cluster abundances for the individual elements. For each star and for each element, we give the number of lines used in the analysis, the average abundance, and the r.m.s. scatter of individual values. Abundances for the odd elements of the Fe group (Sc and V) were derived with consideration for the not negligible hyperfine structure of these lines (see Gratton et al. 2003b for more details).
Abundances for other elements
Average abundances for the cluster, as well as the r.m.s. scatter of individual values around this mean value, are given in Table 7 . For comparison, we also give the values derived from analysis of the UVES spectra in Paper II. In general, the values for the scatter agree fairly well with those estimated in our error analysis.
The overall pattern of abundance of NGC 6441 is typical of a globular cluster, with a large excess of the α−elements. This excess is larger than usually found in stars of similar metallicity belonging to the thick disk, where values of [Mg/Fe] and [Si/Fe] of about ∼ 0.2 dex are generally found (Gratton et al. 2003c; Bensby et al. 2005; Soubiran & Girard 2005) . This large excess of the α−elements suggests that the material from which the stars of NGC 6441 formed was enriched by massive core collapse SNe, with little if any contribution by type Ia SNe. This might suggests either a peculiar metal enrichment process, or a very old age for the cluster. Unfortunately, no accurate age derivation is yet 
THE O-NA ANTICORRELATION
The Na abundances were derived from the 6154-60Å doublet alone; they include corrections for departures from LTE, following the treatment by Gratton et al. (1999) . We prefer not to use the 5682-88Å doublet, that is very strong in the spectra of the program stars, because these lines are heavily saturated, contaminated by blends at the resolution of Giraffe spectra, and affected by large deviations from LTE. Additionally, the S/N of the spectra obtained with the HR11 grating is much lower than those obtained with HR13 grating, so that addition of the 5682-88Å doublet data does not improve our Na abundances. 
THE BA-STAR #6007741
One member of NGC 6441, star #6007741, turned out to have a very strong Ba line (see Figure 8 ). We measured EWs for a few additional lines of neutron capture element on the spectrum of this star; they are listed in Table 8 . Table 9 lists the average abundances for the n-capture elements obtained from these EWs, along with the s-fraction (due to the main component of the s-process) in the Sun according to Käppeler et al. (1989 Käppeler et al. ( , 1990a Käppeler et al. ( , 1990b . The large overabundances of Ba and La (mainly s-process elements) and the much lower overabundances of the mainly r-process elements Nd and Eu, which are only slightly larger than those found in the remaining stars of NGC 6441 (see Paper II), identify this as an S-star. Figure 9 shows how well the abundance pattern of this star reproduces the abundances attributed to the main component of the s-process in the Sun for what concern the Ba-peak; however, we notice that the overabundances of Y and Zr are about two times smaller than the value expected from this distribution.
This abundance pattern strongly suggests that star #6007741 has been enriched by material processed during the thermal pulses phase of a small mass AGB star. The star itself is too faint for having experienced thermal pulses: the metallicity of NGC 6441 is similar to that of the LMC, and we know that in the LMC thermal pulses occur during the evolution of stars in the approximate mass range 1.2 < M < 3 M ⊙ , and with a luminosity of −3.5 > M Bol > −6 (Frogel et al. 1990 ). Hence, the abundance pattern observed in #6007741 is due to mass transfer from an originally more massive companion. Note that the system may have been disrupted after the mass transfer episode by close encounters with other cluster members, so it is not obvious that #6007741 should still have a companion.
However, although the time span covered by our observations is quite limited, we detect a small variation in radial velocity for this object.
The donor star is expected to have produced also large amounts of C during He-shell flashes. We have derived the C abundance for star #6007741 using the spectral region 5610- 5630Å, which includes several lines of the 0-1 vibrational band of the C 2 Swan system.
We compiled a line list for this spectral region from Kurucz (1992) ; for C 2 , we used the line list from Phillips & Davis (1968) , the electronic oscillator strength from Lambert (1978) , the Franck-Condon factor from Dwivedi et al. (1978) , and the Hönl-London factors from Schadee (1964) . We verified that a synthetic spectrum computed with this line list gives a very good fit to the solar spectrum for the standard solar C abundance. We then computed synthetic spectra appropriate for #6007741, and compared this spectrum with observations. In spite of the rather low S/N of the spectra, C 2 lines were clearly detected in the spectrum of star #6007741 (see Figure 10) ; the best fit is obtained with a C/O ratio of 0.87 ± 0.10 (there is a strong coupling between C and O abundances through formation of CO at the temperature of this star). Since it is expected that C is strongly depleted in bright RGB stars of GCs (and this indeed occurs for the other program stars, where no C 2 lines are detectable: see for instance the case of star #7006935 shown in the same Figure   10 ), we conclude that #6007741 has an anomalously high C abundance. While we have not observed the G-band of this star, we might predict that #6007741 should have a rather strong G-band, and should then be classified as a mild CH-star.
Ba and CH-stars are rare in globular clusters (for a catalogue, see Bartkevicius 1996) .
Most of them are in GCs of low central concentration. The rarity of Ba and CH-stars in GCs might be related with the high probability that primordial binaries with the right separation to form Ba and CH-stars (McClure et al. 1980; McClure 1984) are destroyed in the dense environments of GCs. It was quite unexpected to find such a star in NGC 6441, that is a quite strongly concentrated GC (c = 1.85: Harris 1996) .
CONCLUSIONS
In this paper we have derived RVs, atmospheric parameters and elemental abundances for a number of red giants in the field of the globular cluster NGC 6441, observed with the FLAMES multifibre facility and the Giraffe spectrograph at VLT2. Membership of the stars was derived from location in the cluster, radial velocities, and taking into account their chemical composition: the final sample includes 25 stars that are likely members of the cluster (in addition to the 5 stars observed with the UVES spectrograph and discussed in paper I). Atmospheric parameters were obtained from the photometry: temperatures were obtained from the 2MASS K magnitudes, exploiting an average K − (V − K) relation valid for cluster stars. In this way we minimize the impact of differential reddening on abundances.
From the analysis of the Giraffe spectra we derived an average metallicity of [Fe/H]=−0.34 ± 0.02 ± 0.04 dex, slightly higher than the value obtained in Paper II from UVES data. There is no indication of star-to-star scatter larger than the observational errors. The possibility that the RR Lyrae and the blue HB stars (unexpected in such a metal rich cluster) are due to a population of metal poor objects can then be ruled out at a high level of confidence. The cluster is overabundant in the α−elements Mg, Si, Ca, and One of the star (#6007741) turned out to be a Ba-star, a class of objects that is relatively rare in globular clusters. The distribution of elements around the Ba-peak reproduces well the abundance pattern expected for the main component of the s-process; the lighter elements Y and Zr are however less overabundant by about a factor of two. Star #6007741 also has a rather high C abundance (the C/O factor is close to 1), in agreement with a scenario where the overabundance of s-process elements is due to mass transfer from a thermally pulsing small mass AGB star.
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